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Foreword 


This service manual has been prepared to provide you with technical information on 
the ia7301 Computer in a Book. Should you decide to modify, trouble shoot, or disassem- 
ble your system, be extremely careful not to invalidate your warranty (see below). We also 
recommend that you do not attempt to work on the ia7301 microcomputer system until 
you have completed the entire course materials. 

We have gathered all necessary drawings, schematics, and parts lists in this manual 
for your convenience. We have also included a board layout diagram for you to identify the 
actual components on the microcomputer board from the schematic references. 

Since improvements are made from time to time in any microcomputer system, we will 
be revising this manual at the time when a significant number of changes have been made. 
These changes and improvements will only affect new systems. Soto assist you in keeping 
manuals together with the right microcomputer system, we have indicated the serial number 
of your system for this manual at the bottom of the page. . 

Lastly, we have tried to catch all the modifications and corrections to make this service 


manual as accurate and useful as possible. ІҒ by chance you find technical errors in this 


manual please let us know so that we can let all the ia7301 users have the benefit of your 
findings. 


YOUR 90 DAY FULL WARRANTY 
ON ALL IASIS PRODUCTS 


Your Entro products have been properly designed, carefully assembled and thoroughly tested, before they were 
shipped to you. We've gone to great lengths using the best in quality components and workmanship to give you 


` reliable, full performance in accordance with our instruction manuals. 


АП Entro products are guaranteed to be free from defects in materials, components and workmanship for 90 days 
from the date of sale to only the original purchaser. During this warranty period, lasis Inc., will replace or repair 
at its option as soon as practical any items which are found to be defective in our judgement under the conditions 
of this warranty. | 


Our warranty, both expressed and implied, does not cover damage or malfunction caused by misuse, customer 


modification or repairs, incorrect operation or assembly, accident, neglect, use of corrosive solder, or force 
majeure. Nor does this warranty extend to lasis systems repaired by unauthorized agencies, or where the serial 
numbers have been altered, removed or defaced. 


This warranty does not cover reimbursements for customer assembly time or set up time; and is not extended to 
non-lasis equipment or components used in conjunction with our products or any damage as a result ‘thereof. 
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Fig. 1 CPU Schematic Diagram 
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Fig. 2 Метогу Schematic Diagram 
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TRANSISTORS 
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CR11 ‘LED 
CR12 LED 


CAPACITORS | 


01 8.2 аға, 20V ` 


C3 10 ufd, 10V 
C4 .01 ufd 


ufd, 20V 


C26 ii 
C27 n 
C28 M 
C29 M 
C30 1 ufd 


C31 .22 ufd | 


C32 ‚01 ufd 
C33 .22 ufd 
C34 „01 ufd 


RESISTORS 


R1 560 OHM 
RZ? 270 


=- R3 560 


R4 1K 
R5 1K 
R6 100K 
R7 1K 
R8 1K 
R9 1K 
R10 1K 
R11 1K 
R12 1K 
R13 1k 
R14 100K 
R15 1K 


R16 270 


R17 270 
R18 270 
R19 ІК 


R20 1K . 


R21 1K 


.R22 560 
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R24 560 
R25 220 
R26 560 
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R44 27 


R45 27 


R46 10K 
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_ Fig.6 PC Board Layout, Component Si 
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14 GH INPUT NO.5 
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Fig. 9 8080 Instruction Set 


I SR ч е =ч == ১2১১০১১১১১১) I I ITT OE SR IT I IT EEE TITEL ET CET TL RE EE, 


HEX MNEMONIC HEX MNEMONIC HEX MNEMONIC HEX MNEMONIC HEX MNEMONIC 
A рина E EE E а 2.2... 2-2. ыы A нін 
00 NOP 3F CMC 7E MOV АМ BD CMP L E1 POP Н 
01 LXI  B,D16 40 MOV ВВ 7Е MOV AA |. BE CMP M Е? JPO Adr 
02 STAX B 41 MOV ВС 80 ADD B BF CMP A ЕЗ XTHL 
03 INX B | 42 MOV B,D = 81 ADD C CO RNZ E4 CPO Adr 
04 INR B 43 MOV BE 82 ADD D C1 POP B E5 PUSH H 
05 DCR B 44 МОУ BH 83 ADD E C2 №’ Adr E6 ANI D8 
.06 мм B,D8 45 MOV BL 84 ADD H C3 JMP Adr E7 RST 4 
07 RLC 46 MOV BM 85 ADD L C4 СМ2 Adr E8 RPE 
08 --- 47 MOV BA 86 ADD M C5 PUSHB E9 PCHL 
09 DAD B 48 МОУ СВ 87 ADD A C6 ADI D8 EA JPE Adr 
OA LDAX B 49 MOV C,C 88 ADC B C7 RST 0 : EB XCHG 
08 DCX B 4A MOV СО 89. ADC C C8 RZ EC CPE Adr 
OC INR С. 4B MOV СЕ 8A ADC D C9 RET Adr ED --- 
OD DCR C 4C MOV CH 8B ADC E СА JZ EE XRI D8 
OE MVÍ С,08 4D MOV CL 8C ADC H CB --- EF RST 5 
OF ВВС 4E MOV СМ 8D ADC L GC CZ Adr FO RP 
10 --- 4F MOV СА 8E ADC M CD CALL Adr F1 POP PSW 
11 LXI 0,016 50 MOV DB P 8F ADC A CE ACI D8 F2 JP Аш 
12 STAX D 51 МОУ D,C 90 SUB B CF RST 1 F3 DI 
13 INX D 52 MOV D,D 91 SUB C DO RNC F4 СР Adr 
14 МА D 53 MOV ОЕ 92 SUB D 01 POP D F5 PUSH PSW 
15 DCR D 54 МОУ D.H 93 SUB Е 02 JNC Adr F6 ORI D8 
16 ММ 0,08 55 МОУ DL 94 SUB H 03 OUT 08 F7 AST 6 
17 RAL 56 MOV ОМ 95 SUB L D4 CNC Adr F8 RM 
18  --- 57 MOV DA 96 SUB M D5 PUSH D F9 SPHL 
19 DAD D 58 MOV ЕВ 97 SUB A 06 SUI D8 FA JM Adr 
1A LDAX D 59 MOV EC 98 SBB B 07 RST 2 FB Е! 
1B DCX D БА MOV ED 99 SBB C D8 RC FC CM Adr 
10 INR E 5B MOV ЕЕ 9A SBB D 09 --- FD: 5-22 
1D DCR E 5C MOV EH 9B SBB E DA JC Adr FE CPI D8 
1E ММ E D8 5D MOV EL 9C SBB H DB ІМ D8 FF RST 7 
1F RAR 5E MOV ЕМ 9D SBB L DC CC Adr 
20 --- 5F MOV EA 9E SBB M DD --- 
21 LXI  H,D16 60 MOV HB ОЕ SBB A. DE SBI D8 
22 SHLD Adr 61 MOV НС АО ANA B DF RST 3 
23 INX H 62 MOV HD А1 ANA C EO RPO 
24 INR H 63 MOV НЕ A2 АМА D 
25 ОСА Н 64 MOV HH АЗ ANA E 
26 MVI H,D8 65 MOV HL А4 ANA Н 
27 ОАА | 66 MOV НМ A5 ANA L 
28 --- 67 MOV ҢА A6 ANA M 
29 DAD Н 68 MOV LB A7 ANA A 
2A LHLD. Adr 69 MOV LC A8 XRA B 
2B DCX H 6A MOV L,D A9 XRA C 
2C INR L 68 MOV ГЕ AA XRA D 
2D DCR L 6C MOV LH AB XRA E 
2E MVI 1,08 6D MOV LL AC XRA H 
2F СМА | | 6E МОУ LM AD XRA L 
30 --- 6F MOV ГА AE XRA M 
31 LXI SP,D16 70 MOV МВ AF XRA A | 
32 STA Adr 71 MOV МС BO ORA B | ; | | | 
33 INX SP 72 MOV MD Ві ORA С D8 = constant, or logical/arithmetic expression that evaluates 
34 INR M 73 MOV МЕ B2 ORA D to an 8 bit data quantity. 
35 ОСА M 74 МОМ MH ВЗ ОНА Е 016 = constant, or logical/arithmetic expression that evaluates 
36 ММ M,D8 75 MOV ML B4 ORA H ioa 16 bit:data quantity 
37 STC 76 HLT B5 ORA L l 
38 --- | 77 MOV MA B6 ORA M 
39 DAD SP .78 MOV АВ . B7 ORA А’ 
3A LDA Adr 79 МОУ AC ` B8 СМР B 
3B DCX SP 7A MOV AD B9 CMP C 
3C INR A 7B MOV АЕ BA CMP D 
30 DCR А 7С МОМ АН ВВ СМР Е 

H 


ЗЕ ММ А,08 70 МОУ А1 . BC CMP 
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0000 
0000 
0001 
0002 
0003 


0094: 


0005 
0005 
0007 
0008 
0009 
000A 
000B 
0005 


0990. 


0009৮. 


00০9. 


0010 


0011: 
0012. 


0013 
001 এ 
0015 
0016 
0017 
0018 
0019 
001A 


9018 


8000 
8000 
8003 
8006 
8008 
800B 
800Е 
8010 
8013 
8016 
8019 
801В 
801С 


310001 
С30680 
3Е00 


321800 


321400 
ЗЕО 1 
321900 
3215800 
213800 
36C3 
2C 
3628 


Fig. 10 Monitor Program Listing 
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DIRGO: 
DIRGI: 
DIRG2: 
01863: 
DIRG4: 
DIRG5: 
DIRG6: 
DIRGT7: 


` AC IMG: 


FGIMC: 


BIMG? ` 
CIMG?: | 
DIMG: 
, EIMG:. 


LIMC: 
HIMG: 
SPLIM: 
SPHIM: 
PCLIM: 
PCHIM: 


ІМІТІ: 


INIT2: 


SRG 0000H 1 


kd ыша ыз ылб мәз зеА ын мәй мыс уй мәз мыз әй ju” pes pau мыз (usb рей ум) жый уы: аб мәй s. k (фый উট 


ARG 8000H 
LXI SP, 0100Н sL@AD STACK POINTER 
JMP INIT2 
MVI А» ООН 
STA SPLIM 
STA PCLIM 
MVI А» OIH 
STA SPHIM 
STA PCHIM 
LXI Hs 00361 
MVI M» OC3H LOAD RESTART 7 
INR L | 
MVI M» STEP1 AND OOFFH 


801E 
৪8091 2ি 
8021 
8023 
8026 
8029 
5028 
ВО2Е 
8031 
8034 
8036 
8039 
803C 


803F 
8042 
8043 
8046 
8049 
804C 
804F 
8051 
8054 
8057 


805A 
805D 
8060 
8061 
8062 
8065. 
8068 
8069 
806A 


৪0950. 


806F 
8072 
8073 
8074 
8077 
8079 
807C 
৪070 
807Е 
807 চি 
8080 
8081 
8082 
8083 
8084 
8085 
8088 
8089 
вова 
৪5088 
808С 
8080 


2C 
3682 
3810 
СОСЕЗО 
210700 
3512 
০0325 ॥ 
CDF280 
CD4E81 
КЕТЕ 
САЗҒВО 
CD7280 
С32В80 


CDRC&O 
1А 
CD9A80 
CD3281 
CDF280 
CD4E81 
FE12 
CA5A80 
CD6880 
C34680 


CDBC80 


CD8C80 


12 
13... 
CDDESO 


C33F 80. 


ES 
CS 
210900 
0592 © 
СЗТЕЗО 
Е5 


C3B083 


DCM1:. 


DCM3:3 


[0014 ঃ 


DCMS: 


SUBIAS 


SUBIB: 


SUBIC: 


SUBID: 


SUB2AS 


JMP 83BOH 


INR L 

MVI Ms STEPI 
MUI А, DASH sKL3AD DIGIT 7 
CALL SUES 3DECEM AND REST 
LXI H, DIRG73WITH DASHES. 
MVI M» DECEM 
CALL ০9৬1 


SHR 8 
WITH 


3 SHIFT IN KEYS 
3 INTO ADDRESS 
CALL MDCCK sFIELD- 
CPI NEXT 

JZ DCM3 

CALL SUBIE 

JMP DCM2 


3L9AD ADDRESS 
3DISPLAYS INTO 

3D AND Ee MOVE 
3MEMORY INTO 
3DISPLAYS О AND 1. 


CALL SUBA 
LDAX D 
CALL SUES3A 
CALL ০21৬ | 
CALL KBDSO 
CALL MDCCK 
CPI NEXT 
JZ DCMS 
CALL SUBIA 
JMP DCM4 


3LOAD NEW 

; INSTRUCTION INTO 
MEMORY» INCREMENT 
$ AND RETURN 


CALL SUEBA4 
CALL SUE2A 
STAX D 

INX D 


CALL SUBS 


JMP DCM3 
PUSH H 3 SHIFTS DATA 
PUSH B 3INT9 DISPLAYS. 
LXI Hs 01501 
MVI C» O2H 
JMP SUBID 
PUSH Н 
PUSH E 
LXI H» DIRG6 
MVI C» O4H 
JMP SUBID 
PUSH H 
PUSH E 
DCR C 
DCR L 
MOV 05 


INR L 


MOV 1158 

DCR L 

DCR C 

JNZ SUEID*1 

MOV ৮৯7 

POP В 

POP H 

RET | 

PUSH H 3MERGES CONTENT 
%дЕ TWO DISOPLAY 


PUSH Н 3REGISTERS INT2 ACCUM. 


8090 ES SUB2: 

8091 7E МОУ A»M 

8092 07 RLC | 

8093 07 RLC 

8094 07 RLC 

8095 07 RLC 

8096 2D DCR L 

8097 B6 ØRA M 

৪095 El POP H 

8099 C9 RET ` | 

809A F5 SUB3A: PUSH PSW 3LOADS ACCUM 

809B ES PLISH H SINTA TWO 

৪090 CS РИЗН B DISPLAY REGISTERS. 
809D 210900 LXI H, DIRCI 

BOAO OEO? MVI C» ОРН 

8042 C3A880 JMP SUE3C 

8045 F5 31183 £ РИЗН PSW 

8046 ES PUSH H 

80A7 CS PUSH B 

BOAR FS SUB3C: PUSH PSW 

৪089 E6FO ANI OFOH 

SOAR OF RRC 

80AC OF RRC 

৪0১0 OF RRC 

ВОАЕ OF RRC 

SOAF CD7C80 CALL SUBIC 

80B2 Е! POP PSW 

&0B3 E^0F. ANI OFH 

৪085 CD7C80 CALL SUBIC 

80B8 Cl POP B 

80B9 El POP H 

ВОВА. Fl РЭР PSW 

9088 C9 RET 

80BC ES SUB4: PUSH H 

৪8080 210С00 LXI H, DIRG4 3LOADS DISPLAYS 3,4,5 AND 6 
80CO CD9080 CALL SUB2 ІМТ D AND E REGISTERS. 
8003 SF MOV Е, А | 
৪004 2C INR UL = 

৪005 2C INR L 

80C6 CD9080 . CALL 90182 

৪009 57 MOV О» А 

ЗОСА Е! POP Н 

бОСВ 09 RET 

80CC 3511 SUBSA: MVI A» BLANK 3BLANKS ALL DISPLAYS ØR 
8ОСЕ ES SUB5: PUSH H 3LQADS THEM ALL WITH 
BOCF C5 ` PUSH B ; SAME CHARACTERS. 
80DO 211000 LXI Hs DIRG7+1 

80D3 OEOS8 | MVI C58 

80D5 9D SUBSB: DCR L 

80D6 OD | DCR C 

80D7 77 | MOV M À 

8008 С20580 JNZ SUBSB 

৪008 CI POP B 

BODC El POP H 

80DD C9 RET 


BODE 
80DF 
80EO0 
BOE3 
80EA4 
ЕОЕ6 
80Е9 
80EA 
BOEE 
8ОЕС 
8ОЕҒ 
80ҒО 


80F1 


BOF? 
80F3 
80F 4 
80F5 


80F7 
80Ғ9 
ВОРС 
8OFD 
80FE 
BOFF 
8101 
8104 
8105 
8107 
8109 
810C 
810D 
8110 
8111 
8112 
8113 
8114 
8117 
811A 
8115 
811E 
8120 
8124 
8126 
8127 
8128 
8129 
812А 
812С 
8120 
812Е 
8122 
8130 
8131 
8132 
8133 
8134 


ES 

C5 
210Е00 
ТА 
0802 
CDA580 
2D 

2D 

7B 
CDA580 


50186 £ 


KBDSO: 


KBDS1: 


KBDS2: 
KEDS33 


KBDS 43 


. KBDS5: 


KBDS6: 


০9৬1 £ 


PUSH H 
PUSH Б 
LXI H» 
MOV AvD 
MVI C»02H 
CALL SUB3 
DCR L 

DCR L 

MOV AE 
CALL 90153 
POP B 
POP H 
RET 
PUSH B 
PUSH D 
PUSH H 
MVI С» 


MVI D» 

LXI H» 

MOV А›М 
STAX D 

LDAX D 

ANI 40H 

JNZ КВр<3 +1 

LDAX D 

XRI ОТН 

ANI OFH 

JNZ KBDS5 

DCR C 

JNZ KBDS4 
INR C 


DCR D 
DCR D 
DCR L 


` JM KBDSI 
АМР KBDS2 


DCR C 
JZ KBDS6 
MVI C» 
JMP KBDS4 о 
ANI ЗЕН 
RLC 
RLC 
MOV Е› А 
МОУ A»sD 
ANI ОЕН 
RRC 
ORA 
POP 
POP 
РОР 
КЕТ 
PUSH B 
PUSH D 
PUSH Н 


moz 


DIRG6 


BONCE 


КЕКЭ7 
DISP7 


3L9ADS CONTENTS OF D/E 
3REGISTERS INTO DISPLAY 
REGISTERS 35455 AND 6. 


3MOVE NUMBER 

; IN DISPLAY BUFFER 
3TZ АССИМ. SEND TØ 
DISPLAY. READ KEYS. 
; TEST FOR DISPLAY 
3Q@NE SHOT« RELOAD ACCUM 
sWITH KEYS. COMPARE KEY 
;ТМАСЕ. KEY CLOSURE NOW 
сі» IF KEY FOUND» G2 TO 
3KBDS5« DECREMENT BOUNCE 
3COUNTER IF O» 
38N TO KBDS4- IF NƏT O> 


369 STRAIGHT TO KBDS4- 
3 DECREMENT P2INTERS* 


31F BOUNCE COUNTER IS O> 


3 PROCESS KEY» IF МОТ», 


BONCESRELOAD COUNTER. 


$37ERQ SUT LSB. 


sROTATE LEFT TWICE. 
SBRING ROW COUNT TØ ACCUM 
sAND OR WITH COLUMN IMAGE» 


WITH 8-BIT NUMBER 
4 LSB ARE 


sEXIT 
3IN ACCUM. 
SHEX KEYS » BIT #4 IS 
3M9DE KEY» #5 IS STEP KEY» 
3AND 6 AND 7 ARE DIP 

3 SWITCH INPUTS* 


3 CONVERT FOUR BIT BINARY 
3NUMBER IN DISPLAY 
ST 7-SEGMENT CODES, 


INC AND PASS 


REGISTERS 


аға 


8135 
8136 
8139 


5136 
Б1ЗЕ 
8140 
8141 
8142 
8143 
8144 
8145 
8145 
8149 
8144 
৪5148 
814C 
&14D 
814Е 
8l4F 
8150 
8151 


8152 


8153 
8154 
8157 
8158 
8159 
815C 
815E 
8161 
8162 
8165 


8166 
8169. 


816A 


8160. 


816Е 
8171 
8172 


8175 
8176 
8177 
8178 
8179 
817В 
817Е 
8181 
8183 
8185 
8189 
818A 
818B 
818Е 
818F 
8192 


F5 
010700 
110700 


218282 ০91৭2 2 


SF MDCCK: 


07 


07 


CA1783 


7B |. MDCC1: 


TE DCR1A: 


CAB281 
CDF 881! 


PUSH PSW 
LXI В, DISP7 
LXI D» 01507 


LXI H, SSEG4 
LDAX D 

ADD L 

MOV LA 

MOV А›м 

STAX Б 


DCR E 


DCR C 

JP CONV2 
POP PSW 
POP Н 
POP D 
РЭР В 
КЕТ 

MOV Е, А 
INX SP 
INX SP 


RLC 


RLC 
RLC 
JC EXEC! 
RLC 
MOV AE 
JNC 400০1 
АМТ ОТН 
JZ DCMI 
DCR A 
JZ DCRI 
DCR A 
JZ MDCCI 
DCR A 
JZ EXECI 


MUI A» DASH 
CALL SUBS 

LXI Hs 019867 
MVI M» DECER 
LXI B» ACIMG 
LXI H» SSECI 


IN DISPLAY BUFFERS. 


SCHECKS CONTENTS ØF ACCUM 
3T0 SEE IF MODE HAS BEEN 
3 CHANGEP* | 


3STEP KEY 


;DCM МЭРЕ 

3 DCR M2DE 

;ESCAPE FOR NEXT 
jEXECUTE MODE 

;WRE TAPE 


3READ TAPE 


MOV As™ 3 TEST FOR END ОҒ TABLE. 
ОКА А MARKER.» TEST FOR TWO 
JZ DCR1 3BYTE ENTRY» IF NOT» 
DCR M 3CALL ОСБ. 

JZ DCR2 3 
CALL DCRS 


* 


8195 
8198 
৪198 
819Е 
81АО 
81АЗ 
51186 


8149 
81AC 
81AD 
&1AE 
81AF 
৪182 
৪183 
8186 
৪187 
৪188৪ 
৪189 
৪180 
৪1810 
81BE 
81BF 
৪102 


৪1064 


81C7 
81C8 
৪1069 
৪10০6 
৪107 
8102 


81D4 


81D7 


81D8 


8109 


৪100. 
81DE 


SIE! 
81Е2 
ӨТЕЗ 
81E6 
81Е9 
81ЕА 
81EB 
81EC 


BIEF 


81F2 
৪123 
81Ғ4 
81F5 
BIFE 
BIF9 
81FC 
81FD 
8200 
8201 
8204 
8206 


CD3281 
CDF280 
CD4E81 
FEI2 

CAA981 
CD6880 
C39581 


CD8C80 


ОЕО4 


61 


36৮7 
241800 


[0০৮3 £ 


DCR6: 


| 00872. 


0075 £ 


ЕХЕСІ: 


CALL CONV1 sDISPLAY AND SHIFT 
CALL KBDSO МЕН DATA INTO 
CALL MDCCK sDISPLAYS О AND 1. 
CPI. NEXT. 

JZ DCR4 

CALL SUBIA 

JMP ОСКЗ 


CALL SUB2A 
STAX B | 
H 3 INCREMENT AND RETURN. | 
INX B | | 
JMP DCRIA 
INX H ` 
CALL DCRS 
INX H 
INX В 
MOV AM 
STA DIKGS 
LDAX Б 
PUSH H 
PUSH B 
LXI H» DIRG3 
MVI С» 02) 
CALL $083 
POP В ` 
POP H 
CALL CONV! 
CALL KBDSO 
CALL МОССК 
CPI NEXT. 
JZ DCR7 
PUSH H 
PUSH B 
LXI H» DIRG3 
MVI С» 04H © 
CALL SUBIC 
POP B 
POP Н 
JMP DCR6 
CALL SUB2A 
DCX В 
STAX B 
PUSH H 
LXI Hə 01693 
CALL 9052 
POP H 
INX B 
STAX B | 
JMP DCR4-4 
MOV A.M 
STA DIRG6 
LDAX B 
CALL 5СЕЗА 
RET | 
LXI Hs 6000H 
MVI MsOF7H 
LHLD SPLIM 


3FGUND А TWO BYTE 

3 INDICATOR » GET NEXT 
3SYMBOL AND LOAD INTO 
3DIRG5* GET HIGH ORDER 
3BYTE AND LOAD INTO DIRGI* 


3DISPLAY TWO BYTES 
32F DATA AND LOAD 
SAND SHIFT IN KEYS, 


21220 SYMBOL INTO 
3DIRGé AND IMAGE INTO 
301860. 


8209 
820A 
820D 
З20Е 
8211 

8213 
8214 
8215 
8216 
8217 
8218 
8219 
821A 


821D 


821Е 
821F 
8220 
8221 
8222 
8223 
8024 
8225 
8226 
8227 
8228 
5228 
৪220 

822F 
8230 
8231 

8232 
8233 

8234 
8235 
8236 

8237 

8234 
823B 
823E 
8241 

8242 
8245 
8247 

8248 
824A 

824D 
8250 
8252 
8254 
8257 
825A 
825С 
825Е 
8260 
8263 
8264 
8267 


F9 
241400 
ES 
211000 
3E03 


3D 
C21382 
00 


C9 
221600 
F5 


211200 


D1 
C3C083 
ET 

22 1700 
210000 
39 
221800 
16СЕ 
1А 
E608 
C24582 
210060 
36FF 
JE10 
CDCESO 
210Ғ00 
3614 
241400 
ЕВ 
CDDESO 
1 А 
CD9A80 
CD3281 


SPHL 

LELE 

PUSH 
LXI H» 
MUI 4, 
NØP 
MOV Də 
INX H 
MOV Es 
INX H 


PCLIM 

H 

ACIMG 
03H 


M 


М 


PUSH D 


DCR 
ОМ? 
МОР 
MOV 
INX 
MOV 


RET 


“ТЕРІ: SHLD 


PUSH 
LXI Hs 
MOV M» 
INR L 
MOV 
INR L 
MOV Ms 
INR L 
MOV M, 
РОР D 


A 
EXEC? 


Е»М 


LIMG 
PSW 

BIMG 
B 


M>, С 


D 


E 


JMP 


STEPIA: 


83CO0H 
POP H 
SHLD PCL 
LXI Н,0 
DAD SP 
SHLD SPL 


IM 


IM 


MVI 0৯৮৮2 7 


LDAX D. 
ANI OBH 


STEP21 


STEP3: 


JNZ 


STEPIA 


LXI H»6000H 


MVI 

MVI 
CALL 
LXI 


MVI M» 


LHLD 
XCHG 
CALL 
LDAX 
CALL 
CALL 


M»OFFH 
А» РАЗН 
SUBS 

Hə DIRG7 
STEP 
PCLIM 


51156 
D 
SUB3A 
CONV! 


826A 
৪261 
6270 


8273 
8277 
8278 
827С 
221 1) 
8281 
8282 
82856 
8287 
9288 
68286 
8290 
8291 
8295 
8296 
829A 
OOCF 
0032 
0010 
0012 
0014 
0013 
0011 


829B 
8290 
829F 
G2A2 
82А4 
82177 
82A8 
82AB 
82AC 
82AD 
82AE 
৪2851 
8252 
5289 
52565 
89289 
82BA 
82BD 
82BE 
&2С1 
820০4 
9201 
5268 
৪20০9 
৪2০০ 
ӨССЕ 
8200 


CDF280 
CD4E81 
C36782 


OAOFOBOC 
OD 
0Е171801 
05 
1501160C 
00 | 
COF9AARO 
99 | 
9282F 880 
90 
8883С641 
85 
ЗЕВЕРРАВ 
ЕЗ 
8&8F7F8CC7T 
89 


D5 
C3DOB3 
113500 
0600 


7B 
CDD382 


З6РЕ 
C32180 


CALL KBDSO 


CALL MDCCK 

JMP STEP3 
SSEG1: DB OAH» OFH» OBH, OCH» ОБН 

DR OEH» 17H» 18H» О1Н» OSH 

DB 16H» OIH» 16H» ОСН» ООН 
SSEG4: DE ОСОН» OF9H, OA4Hs OBOH» 99H 
SSEG5: DB 92H» 82H» ОЕЗН» 80H» 90H 


SSEG6: DE 


SBH» 83H» OC6H» OAIH» 56H 


SSEG7: DB SEHs ОВЕН: OFFH» OABH» 06317 
DB ВЕН, ТЕН» ВСН» OC7H» 89H 
KERO7 EQU ОСЕН 
ВЭМСЕ EQU 32H 
DASH EQU 10H | 
DECEM EQU 12H 
STEP EQU 14H 
DECER КОП 13H 
BLANK КОП 11H 
3 AUDIO TAPE R/W PROGRAM 
HILO КОП 3D9FH 3INC HL RTN W CYs1 IF GT DE 
ТАРЫ: PUSH D 3SAVE END ADD. = 
JMP &3DOH ; SAVE START ADD. 
LXI О›З5Н PERIOD & # CYCLES 
MVI 8৪৯০ 3LEADER C@UNTER THEN CHECK SUM 
LEADR: CALL FREQ 3WRITE LEADER 
DCR B ІС2ЕМТ LEADER 
JNZ LEADR 
POP H 
POP D 3RESTORE START AND END ADD. 
MOV A,H 3 WRITE START ADD. ON TAPE 
CALL TAPX S3WRITE WORD AND ADD TØ CHECK SUM 
MOV AsL 
CALL TAPX | 
MOV AsD 3 WRITE ST2P ADD. ON ТАРЕ 
CALL TAPX | 
MOV А, Е 
CALL ТАРХ 
TAPW1: MOV АМ 3WRITE DATA QN TAPE 
CALL TAPX | 
CALL HILO 5110 HL AND TEST СТ DE 
JNC TAPW1 308 AGAIN IF NO CARRY 
XRA A 3 CLEAR ACC 
SUB B 3GET CHECK SUM 
CALL TAPX 
EXIT: MVI Hə 60H 3READ ОВ WRITE EXIT 


MVI M»8FFH 3TURN TAPE OFF 
JMP DCMI 


© 


82D3 
82D4 
8205 
8206 
827 
8208 
8209 
5208 
52106 
52010 
82Е0 
82ЕЗ 
৪8266 
82Е9 
82ЕС 
৪820 
52৮0 
82Е1 
82FA4 
82Е5 
৪8276 
82F9 
82FA 
82FB 
৪2176 
82FD 
8300 
8303 
8306 
8307 
8309 
830B 
830C 
830D 
830E 
8311 
8312 
8315 
8316 
8317 
8319 
831C 
831D 


| 831E 


831F 
8322 
8323 
8326 
8327 
8328 
8329 
832C 
8З2Е 
8331 
8332 


AF TAPX: MOV CsA 
80 ADD B 

АЛ MOV BsA 
С5 PUSH B 

D5 PUSH D 

ES PUSH H 
2660 ММІ Н»6ОН 
79 112৬ A»C 
В7 ОВА А 
010309 

CDO383 ВҮТЕ1: CALL HIF 
DCO383 CC HIF 
DAFDS82 CNC L9F 
CDFD82 CALL L@F 
05 DCR B 
ҒАҒ582 JM BYTE? 
IF RAR 
С2ЕОЗ2 JNZ BYTE! 
37 STC 

OD ВҮТЕ2: DCR C 
С2ЕОВ2 JNZ BYTE! 
Е1 POP Н 

рі POP D 

C1 POP B. 

C9 - RET 
113508 LOF: LXI D»0835H 
C30683 JMP FREQ 
1114102: | LXI Ds101AH 
FS FREQ: PUSH PSW 
3EFB MVI 

EEO!  FREG2: ХКІ 1 

17 MOV М›А 
6B ` MOV LE 
eD FREQ13 DCR L 
C20D83 JNZ FREQ] 
15 DCR D 
C20983 УМЕ FREQ2 
F1 POP PSW 
09 E RET 

2660 ТАРЕ: MVI Н»6ОН 
C3E583 : JMP &83ES5H 
7З MOV МӘКЕ 
АЕ МАЗ: ХКА А 

B6 МА1: ORA М 
Е21ЕӨЗ JP WAI 

A6 МАО: АМА М 
ҒА2283 JM WAR 

1B DCX D 

ТА MOV 850 
вз ØRA E 
C21D83 JNZ МАЗ 
0600 MVI B0 ` 
CD4E83 CALL TAPY 
61 MOV HC 
CD4E83 CALL TAPY 


3SAVE IN C 


3ADD TO CHECK SUM 


3ESTABLISH I/7@ ADD. 
3GET WORD TO WRITE INTO А 
3 CLEAR CARRY 


LXI B»0903H БІТ COUNTERS 1 START 8 DATA 2 STOP 


ТОМЕ 
TONE IF Су.= 1 
ТОМЕ 


ТОМЕ 


3WRITE НІ FREQ. 
3LONG HI FREQ. 
3TERMINATE WITH LØ FREQ» 


3 TERMINATE WITH LØ ЕКЕб. 
COUNT NUMBER ØF BITS 
35ТОР BITS Е MINUS 

3GET NEXT BIT T2 WRITE INT@ СҮ» 

3IF В GT О WRITE ANOTHER DATA BIT 
SIF В = O SET CY TO WRITE STOP BITS 
COUNT NUMBER OF STOP BITS 

31F NOT О WRITE ANOTHER STOP BIT 


WITH ONE BYTE 
FØR 4 CYCLES 


3 DONE 
3LOW FREQ. 


3HIGH РВЕС. FØR 8 CYCLES 


А» ОҒВН. 3ТАРЕ ON BIT 1 FREQ+ BIT 0 


3T9GGLE FREQ- 


QUTPUT 
3 QUTPUT | 


SET PERIOD COUNTER 
3C9UNT PERIOD 


3COUNT # OF PERIODS 
START OF TAPE READ 
STURN ON ТАРЕ 


34AIT FOR 
33002H CHANGES ВМ ТАРЕ 


.J3CLEAR CHECK SUM 
3GET START ADD. 


69 
CD4E83 
51 
CD4E83 
59 
CD4E83 
71 
CDA183 
D23E83 


B6 
F25A83 
15 
A6 
ҒА5ҒӨЗ 
15 
FAS583 
iD 


725783 


3500 
3D 
C26E83 
110508 


С09083 


7B 

17 

05 | 
F28383 
DA5383 
0608 
79 

IF 

AF 
С25583 


MOV 156 
CALL ТАРҮ 
MOV О.С 
CALL ТАРҮ 
MOV ЕЭС 
TAPR1? 
MOV MsC 
CALL HILØ 
JNC TAPRI 
CALL TAPY 
JMP ВЗЕЕН 
PUSH H 
PUSH D 
PUSH B 
MVI H»COH 
TAPY1: 
RBIT3: 
ЕВІТ4: 


TAPY: 


MVI Es3 
XRA А 
Cxi: DCR D 
ОРА M 
` JP CX! 
CX2: DCR D 

ANA M 
JM CX2 
DCR D 
JM КВІТЗ 
DCR E 
JP RBITA 
MVI А» ООН 
ЕВІТ5: 
JNZ RBIT5 


LXI D»0OD805H 


CALL CT 
MOV АЭК 
RAL 
DCR B 
JP RBITS 
JC TAPY1 
MVI 858 
RBITS: MOV AsC 
| RAR 
MOV CsA 
JNZ КВІТЗ 
POP B 
MOV CsA 
ADD B 
MOV BsA 
POP D 
POP H 
RET 


CALL TAPY 


MVI Ds38H 


we 


3GET STOP ADD. 


3START READING DATA 
31NC HL AND TEST FOR GT DE 
3READ CHECK SUM 


END ØF TAPE READ 
3READ BYTE FROM TAPE 


3SET 1/9 ADD» 


MVI B»OFFH ১5৮55 WAIT FOR START BIT 


30F HI FREQ PERIODS 
3PERIOD CONSTANT 


3MEASURE TIME BETWEEN 
30 TO 1 CHANGE IN D 
3WAIT F2R ZERO 


WAIT FOR ONE 

3SET FLAGS» CHANGE HAPPEN 
3LONG PERIOD IF MINUS 

ЗО ЕС, IF SHORT PERIOD 

ЗІК РО5. NOT ENOUGH SHORT ONES 


»3DELAY UNTIL END ОҒ HI ЕБЕО 
DCR A 


;COUNT 4€ QF CHANGES IN А FIXED 
3D = TIME» Е = 1/0 THRESHOLD 
30NE IF E HAS GONE МЕС» 

3CY = BIT VALUE 

3РЕС. BIT COUNTER | 

3IF POS. INSERT BIT INTO C 

3JUMP IF NO START BIT | 

31F START» SET TO % OF BITS 
31NSERT BIT INTO C 


3JUMP T8 GET NEXT BIT 
GET CHECK SUM 

3SAVE BYTE IN C 

ADD TO CHECK SUM 


0 


Ve Sl 


8390 
8391 


8392 


8393 
8394 
8397 


283 98 


৪399 
839A 
839D 
839E 
83A1 
83A2 
8343 
83A4 
83A5 
83A6 
৪360 
৪8383 
৪300 
৪301 
৪302 
৪305 
৪306 
৪309 
৪390 
৪303 
৪304 
8305 
8308 
8309 
83DA 
83DC 
83E5 
83E8 
83E9 
83EB 
83EE 
83F1 
83F3 
0000 


AF 


15 o 


tod 


C39180 


221400 
C33E82 
241400 
55 


2660 
C39F 82 
1 1FD30 
73 
26С0 


C31C83 


САССВ2 
ЗЕОЕ 
C32380 


HILO: 


ХКА А 3COUNT O TØ 1 CHANGES FOR A 
DCR.D ^ 3FIXED TIME SPECIFIED ВУ D 2” 
RZ 3RETURN WHEN D = O 7 
ОКА M d 

JP CT! 
DCR D | o ; ( 
RZ -- 24 
АМ А М ‘ চক 

JM CT2 3WAIT FOR ONE 

DCR Е 3 COUNT CHANGE 

JMP CT 3KEEP GOING 

INX H 

MOV AsE 

SUB L 

MOV AD 

SBB H 

RET 

LXI H»DIRGI 

JMP 8091H 

MOV HE 

MOV LəD 


L 


` 
sWALT FØR ZERO a 


“SHLD 0001Н 


POP Н 

SHLD ОО1АН 
JMP 823EH 
LHLD 0014H 
MOV 051 
МОУ ЕЭН 
LHLD 0016Н 
PUSH D 
PUSH H 

MVI H»60H 
JMP 829FH 
LXI D»3OFDH 
MOV М›Е 
MVI Н»ОСОН 
JMP 831CH 
JZ 82CCH 
MUI А»ОЕН 
JMP 8023H 
END 


^d 
о 


